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Curved Members 


It is of interest to note here that the appreciable displacements can be tolerated 
before bending yield stresses develop because the structure examined is relatively 
flexible. In some cases, therefore, the governing design criterion may be deflection 
rather than stress. 


ARCHED CANTILEVER UNDER UNIFORM LOAD 

A rather important type of a thin, circular cantilever with uniform cross section 
loaded in plane can also be analyzed by the methods indicated in Chap. 7. When a 
curved member such as that shown in Fig. 25.6 is subject to the uniform in-plane 
loading due to the external pressure or inertia effects, it is first necessary to define 
the bending moment caused by the distributed load q. The elementary bending 
moment about a section defined by 9 is 

dM q = qR 2 (cos e — cos 9) de (25.15) 

Integrating Eq. (25.15) between the limits of 0 and 9 gives 

M q = qR 2 (sin 9 — 9 cos 9) (25.16) 

The process of finding the vertical and horizontal displacements of the free end of 
the beam requires the introduction of fictitious quantities P and H applied in the 
direction of the desired deflections as shown in Fig. 25.6. Accordingly, the total 
bending moment at a section defined by 9 is 

M = qR 2 (9 cos 9 — sin#) + PR(cos9 — 1) — HRsm9 (25.17) 

It is well to recall here that Castigliano’s principle, described in Chap. 6 by Eq. 
(6.11), states that the deflection under and in the direction of load P is equal to the 
partial derivative of the elastic strain energy U stored with respect to P, written 



Fig. 25.6 Uniformly loaded arched cantilever. 






